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Despite increased interest among the public in breast cancer genetic risk and genetic
testing, there are limited services to help women make informed decisions about
genetic testing. This study, conducted with female callers (N =279) to the
National Cancer Institute’s (NCI's) Atlantic Region Cancer Information Service
(CIS), developed and evaluated a theory-based, educational intervention designed
to increase callers’ understanding of the following: (a) the kinds of information
required to determine inherited risk; (b) their own personal fumily history of can-
cer; and (c) the benefits and limitations of genetic testing. Callers requesting
information about breast/ovarian cancer risk, risk assessment services, and genetic
testing were randomized to either: (1) standard care or (2) an educational interven-
tion. Results show that the educational intervention reduced intention to obtain gen-
etic testing among women at average risk and increased intention among high-risk
women at 6 months. In addition, high monitors, who typically attend to and
seek information, demonstrated greater increases in knowledge and perceived risk
over the 6-month interval than low monitors, who typically are distracted from
information. These findings suggest that theoretically designed interventions can
be effective in helping women understand their cancer risk and appropriate risk

assessment options and can be implemented successfully within a service program
like the CIS. '
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Publication of the first draft of the sequence of the human genome was published in
2001, forging new territory and creating numerous implications for ethics, science,
education, and medical practice (Collins & Guttmacher, 2001). This new era of medi-
cal research has identified specific genes that predispose individuals and families to
certain cancers, which have the potential of leading to new approaches to treating
and even preventing disease. A prime example is the media and public focus around
the identification of the BRCAI (Miki et al., 1994) and BRCA2 genes (Mullan et al.,
2001; Pavelic & Gall-Troselj, 2001; Wooster et al., 1995), which have been shown to
increase an individual’s risk for breast and ovarian cancer. This public focus has led to
a growing interest in obtaining information, education, and counseling about breast
genetic risk and genetic testing, as well as one’s potential options for surveillance and
prevention. Unfortunately, there are a limited number of trained providers and ser-
vices to educate women about the complex determinants of inherited risk or the pro-
cess and content of risk assessment/genetic testing. This has created a gulf between
public interest and informed sources of evidence-based information and services.

A key issue is how best to facilitate the appropriate use of genetic testing,
especially among women who are not at increased familial risk. Rather, it is impor-
tant to direct women to more appropriate disease management approaches. Studies
have shown that 40% (Gwyn, Vernon, & Conoley, 2003) to 93% (Andrykowski,
Boerner, Salsman, & Pavlik, 2004) of women in the primary care setting report that
they would be interested in genetic testing or have intentions to pursue genetic test-
ing. Thus, despite the growing medical and public awareness and interest in genetic
testing for cancer susceptibility, women may not have the information they need
about the relevance of genetic testing for them personally. In particular, there is a
tendency for women to overestimate their risk for inherited breast cancer and to mis-
understand the limitations of available test options (Iglehart et al., 1998). On the
other side of the issue, approximately 80% of respondents with family histories of
breast or ovarian cancer are highly interested in undergoing testing (Berth, Balck,
& Dinkel, 2002; Struewing, Lerman, Kase, Giambarresi, & Tucker, 1995). However,
only about 50% of these individuals, ultimately opt to be tested (Biesecker et al., 2000;
Botkin et al., 2003). Among the reasons why women who are candidates for genetic
testing decline participation include the uncertainty of the test result, psychological
distress, concerns of family stress, health insurance related issues, and limited manage-
ment options (Hadley et al., 2003; Lerman et al., 1999; Lerman, Narod et al., 1996;
-Lerman & Shields, 2004). Thus, for both average- and high-risk women, there
continues to be a gap between women’s perceptions about their own risk and the
' appropriate uptake of genetic services. This study was designed to develop and evalu-
ate an enhanced intervention in an established science-based information service
(NCI’s CIS) to assist women in understanding the hallmarks of inherited disease
and the complexities of genetic testing (Miller et al., 2004).

Genetic counseling services through academic and research institutions have
increased over the past few years. Currently, 386 genetic counseling programs are
identified in NCI’s PDQ on cancer.gov. However, there are few other providers
who have the training and expertise to offer the in-depth education and support
to assist women in understanding their risk (Cornfeld, Miller, Ross, & Schneider,
2001; Green et al., 2004; Lerman & Shields, 2004; Mouchawar, Klein, & Mullineaux,
2001; Rich et al., 2004). While some medical specialties appear to be more familiar
with genetics (e.g., pediatrics, obstetrics and gynecology, and oncology), other pri-
mary care providers (e.g., family practitioners and general internists) have less
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exposure to genetics, making mainstreaming genetic counseling and education more
of a challenge (Collins & Guttmacher, 2001). Given increased interest among women
about genetic testing, new educational approaches and channels are warranted to
address the lack of services.

The Cognitive-Social Health Information Processing (C-SHIP) model (Miller
et al., 1996) is a theoretical framework that integrates both cognitive and affective
components that can help to guide the design and evaluation of educational and risk
assessment interventions. The C-SHIP model draws on the common elements of
health behavior theories to fucilitate risk-related information processing, decision
making, adaptation and execution of health behaviors (Bandura, 1989: Bandura.
Adams & Beyer, 1977, Cuiver & Scheier, 1981; Curry & Emmons, 1994: Janz &
Becker, 1984; Leventhal & Shearer, 1989). The underlying premise of the C-SHIP
model is that individuals respond more adaptively, in terms of their decision making,
when they are provided with information in a systematic way that helps them to
more thoroughly process and prepare for their cognitive and emotional response
to risk-related feedback. This approach entails addressing the individual’s encoding
(e.g., perceived cancer risks), expectations and beliefs about possible outcomes, risk-
related goals and values, and self-regulatory coping skills (Miller et al., 1996). By
activating these cognitive-affective elements in an interactive, proactive, and compre-
hensive fashion, an individual can more thoroughly evaluate the pros and cons of
genetic testing and thereby generate and maintain action plans that appropriately
correspond to her own risk status.

Educational interventions need to address the range of affective and cognitive
issues that are pertinent to understanding inherited risk and the process of high-risk
counseling and genetic testing to facilitate informed decision making. By presenting
feedback about the nature of breast risk, genetic testing, and the benefits and limita-
tions of genetic testing, health communications can more effectively provide infor-
mation that corresponds to individual needs and level of risk (Fischhoff, Bostrom,
& Quadrel, 1997; Slovic, 1986). For average risk people, enhanced communications
can allow them to accurately reconstrue their own risk levels, their expectations
about genetic testing, and their own values and goals about what actions they should
take.

An additional aspect of the C-SHIP model is that individual differences in how
people attend to information have been found to play a role in how they respond to
risk feedback. Specifically, we have focused on “monitoring,” a key prototypic or
“signature” information-processing style in response to health-related threats
(Miller, 1995). High monitors generally scan for, and magnify, threatening health-
related cues, whereas low monitors distract from, and downgrade, threatening infor-
mation (Miller et al., 1996). These signature responses have been found to predict
individual differences in cognitive-affective responses and coping behaviors to cancer
risk-related stressors. High monitors exhibit a signature informational processing
style in which they perceive themselves to be at greater risk for developing cancer
than low monitors, independent of actual levels of risk (Fang, Miller, Daly, &
Hurley, 2002; Schwartz, Lerman, Miller, Daly, & Masny, 1995). They also tend to
feel more susceptible to cancer (Fang et al., 2002), to seek more knowledge about
cancer (Ong ct al., 1999; Rees & Bath, 2000; Steptoe & O’Sullivan, 1986), and to
believe that genetic testing should be available even if the physician advises against
it (Benkendorf et al., 1997). Because a person’s expectancies, emotions, goals, and
values can influence how risk information is processed and acted upon (Miller
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et al., 1996), these individual differences may need to be taken into consideration
when evaluating the impact of risk communications.

The NCI’s CIS provides an ideal opportunity to implement and evaluate the
impact of a theory-based educational intervention (Bright et al., 2005; Heimingder
et al., 2005; Marcus et al., 2005; Fleisher et al., 1998; Marcus, 1998) to improve
women’s understanding of inherited risk for breast and ovarian cancer and the pro-
cess and purpose of genetic testing and counseling of women at high risk of breast
cancer, as well as to enhance women’s readiness to pursue risk assessment if appro-
priate. It is important to evaluate within a “real-world” setting, strategies to address
women’s needs for more information in light of limited educational resources through
primary care and public health programs. This study, conducted with 279 female call-
ers to the NCI's Atlantic Region CIS, was designed to evaluate the hypothesis that
among women at average risk, the intervention would increase knowledge and
decrease risk perceptions and intentions to obtain genetic testing. Conversely, for
high-risk women, the intervention would increase their intention to obtain genetic
testing and increase risk perceptions. Finally, we hypothesized that high monitors,
who tend to focus on threat-related cues, would report increased intentions to obtain
genetic testing, greater risk-related knowledge, and greater risk perceptions compared
with low monitors, who tend to distract from threat-related information.

Methods

The study was implemented within the NCI’s CIS Atlantic Region office. The CIS
has been providing the public with information about cancer research, prevention,
risk factors, symptoms, diagnosis, and treatment since 1976 (Thomsen & Ter Maat,
1998). The CIS offers a variety of ways to reach professional information specialists,
via the toll-free telephone number (1-800-4-CANCER), LiveHelp instant messaging
service offered at NCI’s website (www.cancer.gov), and e-mail inquires sent to NCI’s
website. :

2

Participants

Women were eligible for the study if they were over age 18 and expressed concerns
about their risks for breast or ovarian cancer or requested information about risk
assessment services or genetic testing during a self-initiated call to the CIS. Those
who consented were randomized to receive standard care or the educational inter-
vention at the end of usual service.

Procedure

Eligible participants were recruited during their self-initiated telephone contact with
the CIS (baseline). At the end of usual service, CIS information specialists obtained
consent and conducted baseline interviews using the computer assisted telephone
interview (CATI) system designed for the project. The data were stored in the CATI
system that was shared by the CIS and the Psychosocial and Behavioral Medicine
Program at Fox Chase Cancer Center (FCCC). Consenting participants were rando-
mized by the CATI system to either the intervention or to the standard care group.
The impact of the intervention was assessed by research staff through telephone
interviews, at three time points: 2 weeks, 2 months, and 6 months postintervention.
Actual risk was assessed using the Gail model (Gail et al., 1989) in the 2-week or
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2 month follow-up assessment. Based on their Gail score, participants were divided
into high- and average-risk groups for breust cancer primarily for analyses.

Intervention Development

The standard and enhanced intervention protocols were developed through a forma-
tive evaluation, including structured interviews and focus groups with women at
actual or perceived high risk for inherited breast or ovarian cancer or both, with
cancer genetic counseling professionals, and with women from the lay population.
An extensive training program for CIS information specialists was developed and
implemented to prepare them to respond to questions from callers.

The educational intervention was guided by the C-SHIP model (Miller &
Diefenbach, 1998) and addressed key constructs including individual encoding of
risk (with an additional component including taking a family history), knowledge-
based self-regulatory processes (in-depth education regarding the hallmarks of inher-
ited disease), beliefs, and expectancies (discussion of the pros and cons of genetic
testing). In addition, they proactively provided them with information on the
hallmarks of inherited breast cancer, assisted them in elucidating their own
family history, discussed the benefits and limitations of genetic screening, referred
individuals to a high-risk/genetic counseling program (if requested or appropriate),
and informed them about the process involved in genetic counseling. Also, a detailed
family history evaluation was completed and sent to the participants to assist them in
exploring their understanding of inherited risk and their knowledge about their own
family history. To complement the more detailed information provided in the
“enhanced” intervention, an additional NCI publication was provided, which
included an in-depth explanation of the issues surrounding genetic testing. The
CIS information specialists who administered the enhanced interventions had
received specialized training on basic genetics, cancer patterns and risk assessment,
genetic counseling, genetic testing and informed consent, and health behaviors.

Standard care was a protocolized format of the CIS usual service created to stan-
dardize the provision of general information about cancer risk and referral to the
NCl-approved high-risk counseling/genetic testing if appropriate. Women in the
standard care group received all current CIS information on breast/ovarian cancer
risk factors and general information about patterns of inherited risk. The infor-
mation specialist addressed all questions that were raised during the call using
NCI and other identified resources, referred women to their primary care provider
for more assistance, and referred those with a family history to an NCI-approved
high-risk program, when appropriate (Figure 1). The standard care group did not
receive the proactive educational intervention focused on the hallmarks of inherited
breast cancer, the pros and cons of genetic testing, or discussion about their own
family cancer history.

Measures

Background Variables

Background variables, obtained at baseline, assessed sociodemographic variables
(e.g., education, age, ethnicity), personal history of breast and ovarian cancer, as well
as previous participation in a cancer risk assessment.
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Call to the Atlantic Region CIS
1-800-+-CANCER

|

CIS Information Specialists introduced study at end of usual
service, obtained informed consent randomized via CATI

|

Baseline Survey

/ \

Standard Care Educational Intervention

¢ Review of'risk factors e Review of risk factors

¢ Genernl information about familial ¢ Referral to high-risk program, if appropriate
and inherited breast and ovarian » Mailed packet of general NCI pubs
cancer

*  Referral to high-risk program, if Additiopal Components
appropriate e In-depth information on hallmarks of

¢ Mailed packet of general NCI pubs inherited breast and ovarian cancer

¢ CISinformation specialist elicited and
recorded a detailed family history

¢ Discussion/information about the process
and content of high risk counseling/genetic
testing; pros and cons of testing

¢ . Mailed Packet — Personalized family history,
NCI's Understanding Gene Testing, other
NCI pubs

Two Week Telephone Follow-up

!

Two Month Telephone Follow-up

!

Six Month Telephone Follow-up

Figure 1. Study intervention and design.

Outcome Variables

Intention to Obtain Genetic Testing. Intention to pursue genetic testing was
assessed at all four time points (e.g., baseline, 2-week, 2-month, and 6-month
follow-up). Participants were asked to indicate which statement best described their
situation: (1) had participated in a risk assessment and counseling program in the
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past 6 mouths; (2) planning to contact a risk assessment and genetic counseling pro-
gram in the next 30 days; (3) planning to contact a risk assessment and genetic coun-
seling program in the next 6 months; (4) considering contacting a risk assessment
and genetic counseling program but not really sure and have made no specific plan:
or (3) not considering contacting a risk assessment and genetic counseling program.

Knowledge. Knowledge about breast and ovarian cancer was assessed at base-
line and follow-up using two sets of questions. The first set focused on women's
unprompted knowledge of known risk factors, The second set was composed of
17 true/false items, adapted for this study (Ondrusek. Warner, & Goel. 1999). Exam-
ples include the following:

e “Many women who do not have any of the known risk factors still get breast
cancer.”

» “There are no real disadvantages to pursuing risk assessment and genetic testing.”

o “Testing for breast cancer gene mutations can tell a woman if she has breast
cancer.”

Two scores from the 17-item scale were calculated based on true/false responses, one
for general cancer knowledge, consisting of four items, and one for knowledge spe-
cific to breast and ovarian cancer, consisting of nine items.

Perceived Risk. Perceived risk for breast and ovarian cancer was assessed at
baseline, 2 weeks, 2 months, and 6 months postbaseline. Participants were asked
to estimate their perceived risk for breast cancer by comparing their personal
chances of getting breast cancer with women their same age, using a scale of 1
“(i.e., very much lower than average) to 5 (i.e., much higher than average). This mea-
sure is used consistently in the literature to determine perceived risk.

Moderator Variables

Monitoring Attentional Style. Monitoring attentional style was assessed at the
2-week follow-up-using the Monitoring-Blunting Style Scale (Miller, 1987) that mea-
sures coping responses to four structured stress-evoking scenarios (e.g., going to the
dentist). For each of the four scenarios, participants are instructed to indicate which
of eight potential responses would characterize their actions. Four of the responses
to each scenario are indicative of a monitoring style and four are indicative of a
blunting style. A total monitoring score (range 0-16) was computed for each partici-
pant by summing the number of monitoring strategies endorsed within each of the
four scenarios. A median split was used to create high and a low monitoring groups.
Reliability, discriminative validity, and utility of the MBSS are well established in the
oncologic context (Miller, 1995).

Actual Risk. Actual risk was assessed based on the Gail model during the 2-
week or 2-month follow-up. Based on this assessment, participants were categorized
as high risk if their Gail score was over 1.6 and average risk if it was 1.6 or under
(Gail et al., 1989),

Satisfuction With the CIS S
Five items (5-point Likert scales) assessed user satisfaction with the CIS services at
the 2-week follow-up, including their overall satisfaction, their satisfaction with the
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mailed materials, their satisfaction with the initial call to the CIS, how likely they
would be to call again, and to what extent they would recommend the service to
others.

Results

Background Analyses

Accrual of Sample. As shown in Table 1, CIS information specialists offered the
study to women who met study eligibility criteria (N = 492). Of these, 322 (65%)
consented to participate, but out of these initial consenters, 43 (13%) dropped out
during the initial stage of baseline data collection. The reasons cited for this initial
drop-out were the additional time required by the study intervention (i.e., the study
intervention started at the end of the standard CIS service) and lack of interest.
Therefore, 279 (87%) women completed the baseline and educational intervention
and were considered the study sample. These women were contacted at three points
in time following baseline (2 weeks, 2 months, and 6 months). At 2-week follow-up,
203 (73%) of 279 participants were reached, consented again, and completed the
telephone survey. At 2-month follow-up, attempts were made to contact all the base-
line consenters (N = 279), including those who were not reached at 2-week postbase-
line. Out of these, only 199 (71%) completed the telephone survey and consented
again. At 6-month follow-up attempts, 175 completed the final telephone survey.
Even though the study protocol allowed for up to 13 attempts to contact parti-
cipants, some participants could not be reached. Those who were contacted and
declined further participation in the study offered the following reasons for dropping
out: personal health problems, no longer being interested in the study, believing that
there was nothing to gain from participation, and not wanting to think about cancer
risk. There was no differential attrition across study conditions. At baseline,
however, women who dropped out had higher perceived risk for breast cancer
(¢ (151) = =2.00, p < .05; women who dropped out: M = 4.49, SD = 2.05; women
who remained: M = 3.98, SD = 1.78).

Table 1. Study accrual across baseline and follow-up interviews

2-week 2-month 6-month
Baseline follow-up  follow-up'  follow-up?

N % N % N % N %

Number eligible 492 279 279 199
Number consented 322 (65) -~ - - - - -
Number dropped out 43 (13)

Number not reached/declined - - 76 (27 80 (29) 24 (12)
Number completed 279 (87) 203 (73) 199 (71) 175 (88)

! Subjects who could not be reached at 2 weeks were maintained in the study and were eli-
gible for 2-month follow-up.
Those who were not able to be reached at either 2 weeks or 2 months were not included in
the 6-month follow-up interview.

P R
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Sumple Description. Participants averaged 46.18 years of age (£12.24). The
majority were Caucasian (89%). Almost half of the participants (43.5%) had a col-
lege degree or higher. Twenty-three percent of women had a cancer diagnosis and
12% had previously used a risk assessment (Table 2). A series of two-tailed ¢ tests
and chi-square analyses were performed for continuous and categorical background
variables, respectively, at baseline, in order to detect differences between the two
study groups. Women in the enhanced group were older than women in the standard
group (r (185) =227, p < .05 enhanced: M= 48.09, SD = 11.55; standard:
M = 44,07, SD = 12.70). and women in the enhanced group were less likely to
participate in a risk assessment program than women in the standard group

(¢ (184) = 2.59, p < .05; enhanced: M =3.86, SD =1.12; standard: M = 3.43,

' SD = 1.14). In addition, more women of average risk were included in the standard
group than in the enhanced group (2 = 4.57, p < .05). As a result, all analyses were

- conducted separately for the high- and low-risk status groups and age was included
as a covariate.

Table 2. Overall description of the entire sample (N = 279)

Percentage or

, Frequency or standard
Variable mean deviation
Age . 46,32 years 12.28 years
Education

Some high school 10 4%
High school grad 65 25.5%
Some college 69 - 27%
College grad 69 27%
Postgraduate ‘ 42 16.5%
Race/ethnicity S
Asian 2 1%
African American 14 - 5%
Hispanic ‘ 3 1%
Native American 4 2%
Caucasian 227 89%
Other oL 6 2%
Reason for calling CIS
For breast cancer risk information 208 76%
For ovarian cancer risk information 32 12%
For both breast and ovarian cancer 34 12%
risk information
Cancer diagnosis
Yes ' 64 23%
No 213 77%
Past use of risk assessment services ,
Yes .34 12%

No 242 88%




Outcome Analyses

Overview

A series of analyses were conducted to explore the impact of the intervention on the
outcome variables of interest, namely, intention to pursue genetic testing, risk-
related -knowledge, and risk perception. The sample for these analyses included
women who had completed the baseline, the 2-week or 2-month or both, and 6-
month follow-up interviews. Analyses were conducted to determine the effect of
the interventions on those at average or high risk (based on the Gail score) and to
explore the role of monitoring attentional style and sociodemographic variables
(e.g., age) on the outcome variables of interest. In order to examine the differential
effect of the interventions on outcomes of interest, changes in outcome variables (i.e.,
intention to obtain genetic testing, risk-related knowledge, risk perceptions) from
baseline to the 2-week and 6-month follow-up time points were calculated. Then,
two-way ANOVA'’s were conducted: one for each risk status, average and high, with
intervention and monitoring group as the independent variables, controlling for age
at baseline. For all analyses, the means presented in parentheses are estimated. Last,
analyses were conducted to determine the levels of satisfaction of participants.

Intention to Obtain Genetic Testing. As shown in Figure 2, the intérvention had
a significant impact on intention to obtain genetic testing across the risk categories at
the 6-month follow-up (F(1,71) = 4.09, p < .05). When risk group was considered,
the enhanced intervention diminished intention to obtain genetic testing among
women at average risk, but increased intention among women at high risk.

Knowledge. Baseline knowledge about breast cancer risk was fairly high for the
majority of participants (8 out of the 17 items, 70% or more of the participants had
the correct answer; Table 3). Only 1 in 4 women, however, understood that older age
at diagnosis was not a determinant of inherited risk or that that the process of gen-
etic testing was much more complex than having a simple blood test. At baseline,
when participants were asked without prompts what risk factors they were aware
of, 80% indicated “family history,” whereas only 12% indicated age. There were
no significant impacts on the overall knowledge score between'intervention or risk
groups.

Monitoring. For both the average and high-risk groups, intervention type had
no impact on general or specific knowledge. For the average-risk group, however,
at the 6-month follow-up, there was a main monitoring effect for change in general
knowledge, where for high monitors general knowledge increased more than for low
monitors (F (1, 73) = 4.16, p < .05; high monitors: M = 0.49, SD = 0.15; low moni-
tors: M =-0.01, SD = 0.19; Table 4).

For both the average and high-risk groups, intervention type had no impact on
risk perceptions. Among women at average risk, however, at the 6-month follow-up,
there was a main monitoring effect for risk perceptions for breast cancer, where high
monitors experienced an increase in risk perceptions for breast cancer when com-
pared with low monitors (F (1, 67) = 7.06, p < .05; high monitors: M = 0.24,
SD = 0.14; low monitors: M =—0.38, SD = 0.19; Table 5). No significant effects
were found at the 2-week and 2-month follow-ups.
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Figure 2. Means of intention to pursue genetic testing at 6 months after call to CIS: Interac-
tion of intervention and risk groups. .

~

Satisfaction With the CIS. The overall satisfaction (intervention group
M = 4.39; standard care M = 4.49) with the CIS was relatively high (5 was the highest
score possible), with no significant differences between intervention groups or moni-
toring styles at the end of the intervention or at the follow-up interviews (Table 5).

Discussion

This study evaluated a novel, theory-based approach to help guide women in making
informed decisions about pursuing risk assessment options available to them. Our
findings suggest that women at average risk for breast cancer who received the edu-
cational intervention reported decreased intention to obtain genetic testing at
6-month follow-up compared with women who received the standard intervention,
while women at high risk were more likely to report intention to obtain genetic
testing. Given the limited number of qualified genetic counseling programs and
the need for women to understand their own familial risk in making decisions about
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Table 3. Baseline knowledge and attitudes

Correct response

Item . N (%)

Many women get breast cancer without known risk 270 ©On
factors _

1'in 8 women will develop breast cancer in their lifetime 251 (85)

Women over 50 are more likely to get breast cancer than 209 (71)
younger women

A woman without BRCA 1 & 2 still can get breast or 196 (66)
ovarian cancer

- Early detection means a greater chance of surviving 290 98)

breast cancer

Women over 40 should have mammograms at least 222 (75)
every 2 years

‘A woman whose mother was diagnosed at age 69 is 78 (26)
considered to be at high risk

A woman can inherit breast cancer gene mutations from 165 (56)
her father ;

Most women who develop breast cancer do not have a 168 (57
family history of the disease

Ovarian and breast cancer in the same family can be a 250 (85)
sign of hereditary cancer .

Testing for breast cancer gene mutations can tell a 171 (58)
woman if she has breast cancer '

Men cannot inherit breast cancer gene mutations 248 (84)

If there are other types of cancer in my family, my risk is 199 (67)
higher than average

The process of risk assessment and genetic testing is 65 (22)
simple, involving only a physical examination and
blood test

One of the advantages of risk assessment is by finding . 278 %4)

out your risk it can help you make decisions
about risk reduction options, such as surgery and

medications ,

There is no real disadvantage to pursuing risk 162 (55)
assessment and genetic testing

A woman who develops breast cancer at an early age is 159 (54)

more likely to have an inherited breast cancer

genetic counseling, this is an important step in the appropriate use of public health
services. The intervention was designed to help women understand their own risk
and the complexities of genetic testing so that decisions about future actions would
be more informed (Wang, Gonzalez, Milliron, Strecher, & Merajver, 2005; Wang &
Miller, in- press).

Of interest, overall and specific knowledge about breast cancer risk, inherited
patterns, and the process of risk assessment and genetic counseling were not
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Table 4. Monitoring and perceived risk for breast cancer among women of average
-risk

Perceived risk

_ Baseline 6-month follow-up
M SD M SD
Low monitors 384 1.03 3.48 0.87
High monitors 3.67 1.03 3.91 1.98
Total 3.73 1.03 3.76 0.96

significantly impacted by the intervention. Although there might have been a ceiling
effect due to the fairly high levels of knowledge at baseline, it is unclear why we did
not see significant improvements in knowledge about the importance of early onset
of disease and the misconception that genetic testing is a simple process including
only a physical exam and blood test. Almost one-half of the sample did not think
there was any real disadvantage to pursuing risk assessment/genetic testing. In
future work, it will be important to explore whether knowledge levels can be modi-
fied if the measures are designed to assess more sensitively the breadth of cognitions
related to understanding inherited disease and the complexity of risk assessment and
genetic testing.

Consistent with prior research, the study findings also support the premise that
high monitors exhibit a signature informational processing style characterized by
heightened perceived risk and susceptibility and greater information secking
(e.g., Fang et al., 2003; Rees & Bath, 2000; Schwartz et al., 1995). At the 6-month
follow-up, high monitors reported greater increases in risk-related knowledge and

-in their own perceptions of risk compared with low menitors among women at aver-
age risk. These findings are relevant to the design and evaluation of future health

Table 5. Satisfaction* with CIS information service

Satisfaction
Baseline 2-week follow-up 6-month follow-up
M SD M SD M SD
Intervention type
Standard group - 4.65 0.68 4.51 0.75 4.51 0.64
Enhanced group 4.63  0.57 4.37 0.84 4.38 0.86
Total 4.64 0.62 4.44 0.79 4.44 0.77
Monitoring style
Low monitors 4.57 0.69 4.35 0.88 4.39 0.81
High monitors 466 0.58 - 446 0.75 4.47 0.77
Total 461 0.64 4.40 0.83 4.43 0.79

*Assessed on a 5-point scale, 1 being not at all, 5 being very much..
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communications that match communication protocols to monitoring attentional
style, as well as to risk status. There is a growing body of literature that suggests that
matching to monitoring style can enhance the efficacy of health communications
(e.g., Miller, Fang, Diefenbach, & Bales, 2001; Williams-Piehota, Pizarro, Schneider,
Mowad, & Salovey, 2005; Williams-Piehota, Schneider, Pizarro, Mowad, & Salovey,
2003). For high monitors, it is important to provide messages that include
detailed, but reassuring, information about cancer risk as well as strategies or means
of reducing risk (Miller, 1995). On the other hand, low monitors display a cognitive-
emotional profile characterized by less knowledge, and an underestimation of their
vulnerability for disease (Lerman, Schwartz et al., 1996; Miller, Fang, Manne,
Engstrom & Daly, 1999; Miller & Kruus, 1993). They are consequently less likely
to engage in health-protective behaviors in the cancer risk context (e.g., Jacob, Penn,
Kulik, & Spieth, 1992; Miller et al., 1996). This is especially true among women at
average risk, since low monitors have a lower threshold for seeking detailed infor-
mation about potential health risks. They may benefit from minimal information,
particularly when no action is required. Future research is required to evaluate
whether tailoring messages to monitoring information-processing styles is more
effective in facilitating informed decision making, especially among women at aver-
age risk. Indeed, there is evidence that tailoring messages to personal risk among
women at familial risk for breast or ovarian cancer can significantly improve risk-
related knowledge and diminish overestimation of genetic risk (Skinner et al., 2002).

There were a number of study limitations. The sample was drawn from women
proactively calling the NCI’s CIS and, therefore, were more likely to be information
seekers. Although the findings support a positive relationship between actual risk
and seeking risk counseling, it is difficult to determine which specific aspects of
the intervention may have had this impact. The initial accrual rate was reasonable,
especially for a study introduced at the end of usual service, although we did face
challenges in retaining subjects across the 6-month follow-up. The intervention
was lengthy for this service environment (required approximately an additional
20-30 minutes for the baseline assessment and educational intervention). Although
those who remained in the study were quite satisfied with the service, we suspect that
some participants were not able to make the commitment of time over the follow-up
interviews. Women who were lost to follow-up reported higher perceived risk at
baseline, thereby limiting the generalizability of the findings. Another important
challenge was the number of follow-up time points. We used the 2-week follow-up
to collect actual risk and monitoring style assessments to reduce participant burden
at baseline, given that these variables were not used to tailor the intervention. It may
not have been necessary to conduct follow-ups at three time points since the main
effects were seen at 6 months.

The main effects of the study were found at 6 months, which is consistent with
the time it may take to assimilate and consider such weighty issues. Although the
findings support a positive relationship between actual risk and seeking risk counsel-
ing, it is difficult to determine which specific aspects of the intervention may have
had this impact. It is also important to note that the outcomes (e.g., undergoing gen-
etic risk assessment) were self-reported. Last, the study is limited to the extent that
the sample does not adequately represent minority populations that would permit
additional subanalyses. Fear about the potential for discrimination among minority
populations raises concerns about whether there will be further disparities in health
care brought about with advancing genetic technologies (Schulz, Caldwell, & Foster,
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2003). Therefore, future steps should be taken to specifically target minorities to
better understand barriers to receiving appropriate risk-related care.

Conclusions

As advancements are made in the science of breast cancer risk, the information
gained needs to be translated to help women assess their own risk and to facilitate
the decisions to take needed self-regulatory actions to protect their health. Our find-
ings showed that the educational intervention created a more realistic perception of
risk among both average- and high-risk women indicated by their intention to scek
geénetic testing. Average-risk women may need more up-stream, in-depth resources to
educate them about for whom genetic testing and assessment are appropriate.
Further, by being informed about the limitations of genetic testing, they can have
accurate expectations about what is involved in genetic risk assessment and what
kind of feedback it provides.

The intervention was not tailored based on risk status or monitoring style. Our
findings suggest that there would be value in developing and evaluating tailored
programs on these two dimensions. Women in the education group who were high
monitors were more likely to increase their knowledge and risk perceptions. Future
efforts could triage women by monitoring style and tailor the educational messages
accordingly. Different messages may have been needed to boost the “attention” of
the low monitors in this study. It is clear that this type of in-depth intervention
can be delivered in a service environment. The majority of women indicated high
levels of satisfaction with the CIS, especially with such complex and difficult issues
as risk assessment and genetic testing. The CIS and other public education service
programs can play an important role in the educational process and serve as an
initial triage to assist in the decision-making process related to risk assessment and
genetic testing, especially in light of the limited educational resources available
through primary care and public health programs.
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